ABSTRACT
INTRODUCTION
The designation "exceptional event" is widely used in the electricity sector to remove supply interruptions from the continuity of supply statistics. There is however no agreement about the concept of exceptional event: what it really refers to and how to identify it In legal and regulatory documents the term "force majeure" is used in a general way in responsibility discussions and it is normally linked to the cause of the events. The terms "force majeure" and "exceptional event" are often used as synonyms in discussions, represent two significantly different concepts. It is important to realise how exceptional events are taken into account in the interruption statistics in order to understand the meaning of the various countries' interruption indicators and how these events affect the interruption level experienced by customers.
THE BASIC CONCEPT
The concepts of exceptional event and force majeure event are widely used. These terms are generally associated with specific and special events. There is no exact understanding of their meaning but both terms are associated to situations that in some way are out of network operator's responsibility or that are very rare and with a strong impacted in the network. Some reflection should be made to stabilize the meaning of these concepts with the aim to understand the situations that are considered. This paper summarizes the experience collected from the Europeans countries that participated in the survey conducted as part of the work towards the fourth Benchmarking Report on Quality of Electricity Supply [1] . More details about the survey and about other parts of the report are summarized in [2] .
THE CEER COUNTRIES CLASSIFICATION
According to the responses received from 20 countries, only 2 countries do not consider the concept of exceptional events or other similar concepts related to situations having a specific treatment in their national quality of supply regulations. For the other 18 countries, the existing concepts are referred to as:
• Exceptional events/ Extraordinary situations;
• Force majeure;
• Emergency situations;
• Multiple incident situations;
• Security situations;
• Highly critical power situations.
These situations can be classified based on their causes or based on their impact on network performance. It was noted that the situations related to the effective cause of the interruptions, as natural disaster, strikes with external causes or more severe conditions than the ones considered at the network design requirements, are generally classified as force majeure. However, the definition of exceptional events is often related to the impact on the network performance, like number of customers interrupted and duration of interruption. There are some countries where the classification of an exceptional event considers both the cause and the impact on the network performance. For example, in Italy, exceptional events are identified when the number of faults on MV networks or LV networks over the course of 6-hours exceeds a function of the historical average number of faults in a 6-hour time period as observed in the prior 3 year. In the United Kingdom, two different categories of exceptional events are considered:
• Severe weather exceptional events -events resulting in a fault of more than 8 times the daily average fault rate on higher voltages.
• Non-weather exceptional events -events outside the DSO's control that results in more than 25,000 customers interrupted and/or 2 million customerminutes lost. In Norway, two different terms exist -highly critical power situations and extraordinary situations. Highly critical power situations are normally related to tight energy balance situations. Extraordinary situations are defined in 
MAIN CHARACTERISTICS
Following is summarised the main characteristics considered in a force majeure event and an exceptional event definition and are made some reflections about it.
Force majeure
Most of the analysed countries use the classification of force majeure.
In many cases, the definition of force majeure is established in the civil law that is applied in a general way for many activities; it is not restricted to the electricity sector and continuity of supply regulation. In this context, the definition of force majeure is normally related to the system operator's responsibilities. While this is a factor that must be taken into account, it does not mean that a force majeure event should be always excluded from the quality of supply regulation. Moreover, the force majeure event classification is usually related to the primary causes of the incidents. Nevertheless, when an incident is classified as a force majeure event, the lack of quality (namely number and duration of interruptions) due to that incident is dependent on actions taken by the system operators. It is important that this aspect of the event is not overlooked. The classification of a situation as a force majeure event should only be accepted when the incident is well justified and the relation between the causes and the effects of the continuity of supply performance has been proven. The required procedures for clarifying these situations are generally burdensome for the system operators and for the National Regulator Authority.
Exceptional events
The exceptional event concept is used in most countries related to an unlikely occurrence, based on statistical methods. Statistical methods can be based on the level of exceptional impact of the weather conditions or it can be based on criteria such as the number of customers interrupted or the duration of the interruption. Some countries have adopted a list of situations that are considered exceptional events. In these cases, the definition should be sufficiently clear, so as there are no ambiguities when the classification is applied; borderline situations should be minimised. In some countries, regulators take decisions on a case by case basis, using general guidelines.
VISIBILITY IN INTERRUPTION STATISTICS
. Continuity of supply indicators give information on number and duration of the interruptions that affected the customers; i.e. the reliability as experienced by the customers. If all interruptions are considered in the indicators calculation, they will provide information on the continuity of supply as seen by the customers. However once exceptional/force majeure events are excluded from the statistics, there will be a discrepancy between the "experienced reliability" and "reported reliability". It is important to realise how exceptional events are taken into account in the interruption statistics in order to interprete the various countries' interruption indicators and how these events affect the reliability experienced by customers.
As an example, it is analysed the contributions of exceptional/force majeure events in the continuity of supply data from 2 countries. Austria considers exceptional events in the interruption statistics and Portugal considers force majeure in the interruption statistics. In Austria, an incident is considered an exceptional event when a natural disaster takes place: when a crisis situation is declared by a local authority and/or when the federal or provincial government takes measures aimed at providing financial support (e.g. catastrophe funds). In these cases it is necessary to give detailed descriptions of the natural disaster for the failure and disturbances statistics of electricity networks. In Portugal, force major events are incidents that are simultaneously, unpredictable, unavoidable and external related to the operator as for example:
• Natural disasters, including fire, flood, drought, earthquake, hurricane, hoar frost; • The acts of state, including martial law, emergency state, embargos, blockades etc; • Acts of war, the acts of sabotage, the acts of terrorism, • General strikes or other social unrests, including public demonstrations, lock-outs. The interruption data analysed for this purpose is shown in Figure 1 
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Figure 4 -Minutes lost per LV customer in Portugal due to unplanned interruptions
In Austria, exceptional event classification has not been applied during half of the analysed years. In the years that the concept has been applied, it refers to one specific incident. During the analysed years, the causes that justified the classification of exceptional events where: These exceptional events represent 17% to 55% of the total ASIDI value and 2% to 23% of the ASIFI value.
On the other hand, in Portugal, events that are classified as force majeure occur every year, several times per year. The annual contribution of force majeure events is 25% to 37% of the SAIDI value and 19% to 29% of the SAIFI value, both evaluated on LV customers. This example shows the impact of the incidents classified as exceptional/force majeure events on the level of the continuity of supply in the analysed countries. It also shows the differences for the values of the continuity of supply indicators that are reported when the exceptional/force majeure events are excluded. This example brings out the importance of an accurate classification of the events for the quality of supply analysis.
QUALITY OF SUPPLY REGULATION
At this point it is necessary to make some reflections about exceptional events and force majeure events; especially concerning the way they should be applied in supply or service regulation. These reflections are for a large extent the authors' personal opinions, but strongly influenced from the study of he way in which exceptional events and force majeure are used within the quality of supply regulation in different countries.
The following observation should be the basic condition:
• The electricity system's objective is to supply the customers with the required quality necessary to use the electricity in their daily life.
• The system operator is the entity responsible for the network. It means that the system operator is responsible not only for the management and all the procedures to be taken in order to prevent the interruptions occurrence but also to minimise the effects of events, even those for which the effective cause is outside of its control. To obtain an indicator of the quality of supply as experienced by the customers, all interruptions should always be considered in the continuity of supply indicators. First because this is the way to measure the interruption's impact on the customers. Secondly all interruptions should be taking in consideration by the system operator to manage the network. All interruptions should be accurately recorded, with information about its effective cause, equipments affected and its characteristics (not only physical characteristics but also design criteria and operation mode) and customers affected. Based on the information collected, the operator should question if the procedures in force, related to the network planning, design criteria, maintenance actions and emergency plan should be improved. All interruptions should be taking in consideration to Any event that the network operator could avoid should not be considered as exceptional. Besides that, even if the occurrence is exceptional, the regulation must assure that the operator acts in an efficient way to minimize the impact of the event.
CONCLUSIONS
The concepts of exceptional events and force majeure are commonly used in quality of supply statistics and regulation, but the concepts are applied with different designations and meanings. Understanding the meaning of the situations considered as exceptional events or as force majeure events in each country and their influence on interruption statistics is of significant importance to understand and analyse quality of supply statistics and network performance. Ideally, it would be desirable to have a harmonised definition. However, it is recognised that there are some environmental conditions, structural network characteristics and national regulation specificities that make this impossible. For example, within Europe, the climate conditions are very different between regions, making it difficult to set out a European definition of exceptional events using criteria based on weather conditions. Criteria based on statistical approaches could be more easily standardised all across Europe. Besides, the definition of force majeure is established in the civil law that is applied in a general way for many activities; it is not restricted to the electricity sector and continuity of supply regulation. Some countries include exceptional events in their interruption statistics, while others do not. Some countries include interruption statistics, with and without exceptional events. These aspects are of paramount importance to evaluate the quality level in each country and for an acerbated benchmarking. It is recommended that any publication of continuity of supply data should include information about which interruptions are included and which are excluded. Moreover, the concepts applied in the publications should always be in accordance with the ones established in the national regulations. The system operator is responsible for the network management and for all the procedures to be taken not only to avoid the occurrence of a supply interruption but also to minimise the impact of an event on the network. The system operator is responsible too for the improving of design, planning and operation taking into consideration the recent occurrences. All interruptions should be taking in consideration to know the quality of supply experienced by the consumers and to analyse the system behaviour. To obtain trends in performance statistics and in terms of quality of supply regulation, if may be decided to treat some interruptions in a different way. The concept of exceptional events is more appropriate for that than the concept of force majeure. Thereby exceptional events should be rare and their effective cause should not be with the network operator.
